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MEMORANIAIM FOR RECCRD
SUBJECT: Intercept Receiver Sensitivities

1. It is believed of significance to sum up the current "astate
of the sart” in ultimate receiver sensitivities. It is mow prastical
to beve all receivers at frequencies under 12 kmo/s with noise figures
of less than 10 4b.

2. In the freguencies of 50 to 600 mo/s, we have hed delivered
or dsveloped broad-band {2 to 1 frequency range) R.F. amplifiers that
use comventional tubes. These boxes have noise figures of better than
5 db. at 50 mc/s sad better than 10 db. at 600 me/s. They beve emall
signel gains up to 30 db.

3. In the frequencies of 1 to 12 kme/s, ve beve boxes under
development or in belng that will nolse figures of less than
10 &b. weing travelling wave Tobes. boxes also cover & fre«
quency range of 2 to 1 and have 20-30 db. of amall signal gain.

4. In the region of 500 mc/s to 1 me/s, & box cen be built by
sither techmique {i.e., conventional tubes or e travelling wave tube)
that will bave less then 10 db. nolse figure. No contract has been let
in this renge since no Justifisble operational need has come forward.

5. K project is undervay tc extend this capebility to freguencies
shove 12 Jmo/s with & gosl of 75 kmo/s. Results sre expected within
aine months.

€. It ies concluded that:

8. Ko receiver, crystal-video nor superheterodyne, old or new,
need operate y with & higher nolse figure than 10 db. at any
frequency under 12 kme/s.

b. Every receiver (crystal-video or superheterodyne, old or
new) in ELINT operations where space (1 cubic foot}, weight (30
pounds} snd pover {100 watts) will allow should have these pre-
eaplifiers vith 1t {less thean 1% of existing installations heve
plans for this eddition..
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¢. In eash cese where spice, weight and power reguirements
of b, sbove can not be met, if 1/12 eublc foot, 7 pounds and
3 watte are availsbles, preamplifiers of lesser effectivensss but
with substantisl improvement (20 db.) in performance cen be and
should be added to all orystal-video intercept receivers and some
of owr superhetercdynes.

4. Fo mibstentisl further improvement in receiver gensitivity
oan be obtained since Johnson noise {thermal noise) is inherent in
svery plece of matter (eooling with liquid air, liquid belium, ete.
is of course very profitsble).

¢. Further improvements im intercept sensitivity must come
from sutemns design {spersture efficiency). (See ES0 Memo to
D/C dated 27 Mey 1957 enclosing paper entitled Antennas for

Covert Intercept Vork).
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